Hyperoxic exposure leads to cell death in the developing brain.
Premature infants have high incidence of motor and cognitive impairment in later life. Supraphysiological oxygen concentrations are routinely used in neonatal intensive care units and elicit injury to premature lungs and retina. Since the effects of hyperoxia on the developing brain are scarce, we studied the effects of high oxygen on this tissue. Wistar rat pups were exposed from birth until day 5 to 21% or 80% oxygen. The neuronal density and apoptosis in CA1 and dentate gyrus of hippocampus, prefrontal cortex, parietal cortex, subiculum, and retrosplenial cortex were assessed by immunohistochemistry and ELISA cell death assay. Neuronal density of the investigated brain areas were significantly decreased in the hyperoxia group. Furthermore, using ELISA cell death and TUNEL assays, we observed increased cell death in the developing brain. Our results show that hyperoxia induces cell death in the developing rat brain. This may be one of the important mechanisms that cause motor and cognitive impairment in later life of premature infants.